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(57) Abstract: [PROBLEMS] To provide a highly reliable and high quality semiconductor element by effectively preventing mi- 
^Sl gration of silver to a nitride semiconductor, in the case where a silver electrode or an electrode mainly composed of silver having 
^3 high reflection efficiency is formed on a nitride semiconductor layer by being brought into contact with the layer. [MEANS FOR 
^ SOLVING PROBLEMS] The semiconductor element includes the nitride semiconductor layer, the electrode connected to the nitride 
semiconductor layer, and an insulating film covering at least a part of the electrode. The electrode is composed of a first metal 
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completely covering the first metal film or a second metal film formed to prevent silver from moving on the surface of the nitride 
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, InGaNJi (30~100A, $f*b<{i50A)^^Lr^J;V\ 

[0044] me>©iNMM [aot«$^^^i^tt, ¥®$ik*5v N "C N eaft 



WO 2006/043422 1 6 PCT/JP2005/018510 

[0045] *mm<D!£m{**tt. mmm&xb^xniMM&Mj&ztvx^ ^ 

[0046] rcD£5^ Bfliaas»^^rvv5r.a:fcJ:9, (l)mi¥^Srt**»E-r53teas, 

^2^mi^mm\Rxfmmm<D±mm^m^xm-tj:^mmv^mt^ 0 

[0047] Bfltfbte, *WUfcm¥3MWl-kfc, ^MSrriJJft^S^Ur, thMZMfc 
[0048] mai^*5*^S(£b»tt, ^#^T-iffffi(-*5V^, ^?5r<tt>»3te*i:-€r^»SS 
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mirz.btfx*%z>o *fc, aspraomiaswu ^fc<w>$&#jg£**u::»&-*-38&2 

[0049] m(!bO«Al4*SP^IS5e§ixSfc<DT?tt/«C<, lOW^^5ll : F(-33V>T > '>4<^ 
lOOffifiJUh, $f*b<«200^W_h, $£>fc:#*L<tt300te«JL, £«9$mXte50 

, «f»&*iBfllJ&»&ja.T» Ma^^^^^^feSBa^fJ-g-fix 20^°— tr 

*s-e#5o ±R»41*K:BRJKFnJS;v>^ % 80^— fe^NaTirrS-WW^LV \, 
% lO(DifljgP(Dffi^«, tfhfPO^-e, 3~300/z m\ & £lXte6~80 M m\ 

[0050] amta. ^<onmmm^tK mnm, ^^(o&tzj&ytx&^xh^ 

i^©£ia©^tt,ix.li^30 o ~80° tf* 40° ~70° dW*bV^ 

^,m^b^xm2^i^mmi(^xfm^m)^<D^mm^^m^n^b^ 
mmirtf-zimbtto 

[0051] ^*5, R$i-&^-efc5#-S\ tiM<D±m m&pmitmw) k.#^x* $ 
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[0052] mm. yv^^y^mm (y^^y^mm) ^x<o, x 

ftmttttLxm4kT/\^-*7J*Awsu<\ ztuzxv, %wmMtmytm*h<D 

[0053] ^StR^y-KWffiJcSSK-rSBSmW:, fS^atf^lc^J-i^-rsBA^y-KmffifJ: 

ttmttmizfrtfxmnMmz£y&Mii!>mztix\, ^xh x\ \ 
&AZft?zbiz£QiM±<Dpm*mi$-w$i&i&i$.u mjjfay*^-?#''}^W£& 

[0054] ¥mitmtt3z&m&Liz.mmir%i&friz.\* > mz.tx. ^wmmcAum-h^ 
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Au-Sru Ag-Snh W^(Pb-Sn), ^WN^^ft^iWiaoT, ffi 

^-0^2^Jgji^i:b-C, *_fcjgfcl, AuM, Au(_k)/Pt(T)l& Au(±)/Pt(*)/R 
h(T) Au (_h) /Pt(«f ) /Rh(*) /Au<T) Wk<DX ^~ftlfr*KmirZ~b&%-&V 

&m^z>m&i^ '<if<ow&L&*£<, m^^ttmi^\ ^{^±0, is 

[0055] ft*5 % ^Sl^^- (#lx.fi. y^tt— K) *s^3£«^^$n-cv ¥ 
[0056] sWSWw^fr^^tt^ »3te*^*>fc*o— »«**i^:tt**««E*«>*K:aEift 

&\z.t*. mftm^m<Dmmt^<Di®mwf&&thx\,^xh^\ 
[0057] 3te3E**&*m, w^-rz. &%mtt&m'rz>M±.mt. ***W75y^ 



WO 2006/043422 20 PCT/JP2005/018510 

^^(Dx^m^<Dm^n^mm^it.^mu^^^^xm^-r^t^ 
[0058] M±m&t®.fr&t>£tiz>i&%;V!>nti. m±mw<Dmytmwmmmm&®i 

[0059] ^mmtvxn, m*.tx. ^^mmcox^m^mm, myt^m^^D^ 
~^mm. ^mr;v^^Y^m^wMt\.xy;v^;vm\^^^Mm%^ 
mttwmttmifzzt&xzzo 

m=t-frh(D%b, ztiK£<>xm&£th&fti-%%%fo<Dm^M*ti<ft<vm& ( 
m&jk. m&jk. w&m) \m^-r^m^witm^m%\^t^^<D%t, ^ 
ti\c£^xmm£n&ft^%igftfc<Dn&m<Dft*mifbtiz>o 
[0060] ftytmmvmyt&te. -gftitt, ik%^<D^mmt\,xm<^nmm. ^^m<D 

[oo6i] ^tDktti&ytmz. ms^mmtpx&miz-x^xtt&irztcfr, ^m^wm* 
m~&<Dm^mft&t:^%m%&}&^zzbfrx%2> 0 mm^i&cxm 
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[0062] ^c^^o^tti, «cM2p^^ft^t-J: ( ?#b^{iS-efe«9, 

femW (SALD- 2000A) % *fc&*fifflO. 03 /x m~700 M mfc-CSlJtL#b;h, 
[0063] YAG^m^^t--ft*^tl^T/V^^-^-^h^^3fe#:t, 

[0064] {T/V^-VJ*-!}— ^ybZk&ftm 

T/l'S.-V&'tf—^yb^&ytftbtt., AlSr^r*. ^OY, Lu, Sc. La, Gd. TK 

<D7tmb&£^ ^±m^m^hm^ntc.^<bh—^>(Dyimxmm^titzm 

[0065] 0iJx.fi, YAIO :Ce % Y Al O :Ce v YA10 :Ce x (Y Gd ) Al O :Ce % Y(A 

3 3 5 12 4 2 9 0.8 0.2 3 5 12 3 

1 Ga ) O :Ce, Tb Ce Al O , Y Ce Tb Al O % Y Ce Pr Al O 

0.8 0.2 5 12 2.95 0.05 5 12 2.90 0.05 0.05 5 12 2.94 0.05 0.01 5 1 

,Y Ce Pr AlO WSfcrffcftS. HrfcYSrg^ a»oCefc5V M^Pr-Cj®^ 

2 2.90 0.05 0.05 5 12 
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% 0 mn&&^M&tffl<n@immzte\,^Xte<iRe Sm) (Al Ga)0 :Ce( 

1-x x 3 1-y y 5 12 

0=gx<l, O^y^l, {S.U Rett, Y, Gd.La^^Pi^^^tb^^^— 
[0066] (Re Sm) (Al Ga ) O :Ce^^^ #-^yh#l3£0*:^ $k ^t^K^" 

l-i * 3 1-y y 6 12 

[0067] 2«m^±<^3fe#£^£*-ObJ;l\ IP^, ±3£UtYAG^1g;ft 

^tOV^fifl Al, Ga, Y, LaS.T^Gd^Sm^^r*^^^S2®mW±0( 
Re Sm) (Al Ga ) O :Cem3fc#£^£*TRGB<D$iU&#S:i# J ^i--i:^ 

1-x x 3 1-y y 5 12 

[0068] ^mitmm^^m^m^^tz^m^hm^tcW^'D^t, 
m&zktDjttzm&m^itztffimv &&mmyt&m^&ft?z.b&x$z> 

ftmA&mm^%^bRTfmftm-T<DftftmMzm^%^biz£<9^ e^^* 
mM&t£b*&M(D&M7smbtiZo 
[0069] *fc, 2mm^±(D^i^^ri^timytm^h<DA^^n^xm^m^ 

^r^bKX^xmm^<myt^^b^X^ 0 Wh. BL%SUtt*^1rZ>m%m^- 



v 
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[0070] YAGlf3tMtfflt5t, ftlMm&tLX (Ee) -0. lW-cm" 2 g±, 1000W- 

[0071] ±v?j*xMfe£tifzm&mmft^m%:YAGmigytm^ ^—^yhm^tz 

#3fftC$^ri^-etSo ^3fet°~^« ;tpt>510nm#3£Kfe*K 700nm 
[0072] ^y^itOTAG^^3fe#:<0*a^^*3V^, Altf>— *B&Ga-Cfi&1-3£irC 

m^^w^mm^m^ybu ttmf&<DY<D—wi&GdRxfi/xt£L!ixm 

[0073] jfcfc, ISjeKJR^^h/HCoV^^tJ:, ^f-^yh*itOYAG^^3fe#:©m 

, £fc*!J&<£>Y(£>— ^trGd&tf/XteLa-egifc-rs^-e, jajERJR^^h/i^ 
^jR^ffl!l^>7M-§ 0 YAG^^^ft:(^IS!)^^J|X^'<^h/KDfc' , — 3S3fe 
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[0074] TA^.=.VJ*-#—*yYlMk%mZ. ^T<D£?t£jjmXW3trZ>^btfXZZ> 0 
*1\ Y, Gd, Ce, La, AL Sm, Pj\ Tb&tfGaOjD^tLT^Hl^Xte 

#-5o fc5VM3\ Y, Gd, Ce % La, Sm. Pr, TbO#±^5c3fc«r'ffc^fiaWfc-ei&U: 
[0075] ^fC^^^fcUT^yftT^^^A^^^^S^JK^Ur^JCttft 

[0076] Sfc, ^3fe^©lS^a^Lfe^®l4t79y^^*»fe«;5jS-a-«l*. *^fX 

[0077] z.(D £5 l:M^S)£Mfflv ^t, ftytmrnzMtittzm^te, mm<D&m 

&x*z> 0 
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[0078] VVy-^-t?^ T/V*-VJ* 'JJ—^yY^Jtm 

/^^<}J*-T/U^VJ*'tf— ^yhMI&ytm^ — J&5£(Lu RM) (Al Ga ) 

1-a-b a b 3 1-c c 

5 12 

. La, Gdfabmifc&tl%'Ptf:<bi>im<D7C^X*$><9, 0. 0001 ^a^O. 5 N O^b^O 
. 5, 0. 0001^a+b<l, O^c^O. 8X$>Z> 0 )XmZftZ>1k%foX2bZ> 0 0d*.tf» 
(Lu Ce ) Al O , (Lu 

0.99 0.01 3 S 12 

Ce ) Al O N (Lu Ce ) (Al Ga ) O XmZtl&o 

0.90 0.10 3 5 12 0.99 0.01 3 0.S 0.5 5 12 

[0079] ;^f^A-7M^^A^-^yMS*fr(6ir, iLAG^ftffrj bW&Zbtf 

m%mwMt\.x, tvy-^-vMY&m, %±mjmR<n>\\&m, %>±m7tm*A<D 

[0080] ^<Dmnm&m*/vytf\z.%mL.tc.^ m%\>mm^, i2oo~i6oo < c-e^ 
mytfcmnbisX, mitrnxtemftMicxmityobtezmmM. *mtmm<D 

mmzT^tv, fem^<D7kmmztojLz>b&i£®tfm(biv, ^^mxitm 
, ^^^CTioofiaifRtc^Lo. oi~i. ofi*iH3o$5ifflT^pi-6o mmm 

00 < CaW*L<, &ft<D^>bn&<Dlgytfc%nZ>ZbtfXZZ> 0 W^lXtelSOO 

~i5oo^cr*fc5 0 

[0081] _hiB-^{c*5^-c, Rnmmmxh'o, ce^mb-t^^<bhim&,±<D^ 
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±3p7C^f-CfcoT, Mcfc&Jia*. Ce, La, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, E 

VN-5*<bW*UV\ a{fi(Ri)tt, &%jtt<D&T&%M.L>X* 0. OOOl^a^O. 5 
aW*lX, 0. 001 ^a^O. 4tfS«W#*l,C 0. 005^a=S0. 2^$bt-^f*UV^ b 
KMDtt, O^b^O. 5*S0*U<. J:«J#*L<tt0^b£0. $kH:#*L 
<«0^b^0. 3-e*>5o fcl&fcf, MtfY(Dm&, bm*0. 5&mx.Zk&$i$:MftM 
~*g«*nT»3k #f-360~410nmM^J;^WS^^^[c{£TbTU*5o 

fc«>^O^c^O. £«90£L-<teO^c^O. 5T?*>5. 

[0082] LAG^^^£#:(Dcp'L^^{il~100Mm(Df5ia^iW*b<, J;90*lXte5~5O 

W^frSr^L-^rvHSlRll-fcS, -*U£*tU 5~50^ m©tiffii®f 
[0083] >VT^-yj* • T/K=£ A • ^s/h5K^C3tefr tt300nm~550nm<D»S*K«) jj? 
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MfcJtttbT*©jHfe*t*l^±$*5^t36S^t5o LAG3R1ftttfm, YAG 

[oo84] (mmzkigftm 

^(DmytfctZ, NSr^*, ^oBe, Mg, Ca, Sr. Ba, &tFZna>bS^£*Lfc4>& 
^(D^vmts C, Si, Ge, Sn, Ti, Zr, &t5Hfd^S4R$Hfc^*<t 1 b 3 

[0085] ^[IxJf , Sr Si N :Eu, Pr, Ba Si N :Eu, Pr, Mg Si N :Eu, Pr, Zn Si N :Eu 

258 258 258 258 

, Pr, SrSi N :Eu, Pr, BaSi N :Eu, Ce, MgSi N :Eu, Ce, ZnSi N :Eu, C 

7 10 7 10 7 10 7 10 

e, Sr Ge N :Eu, Ce, Ba Ge N :Eu, Pr, Mg Ge N :Eu, Pr, Zn Ge N :Eu, P 

258 258 258 258 

r, SrGe N :Eu, Ce, BaGe N :Eu, Pr, MgGe N :Eu, Pr, ZnGe N :Eu, C 

7 10 7 10 7 10 7 10 

e, Sr Ca Si N :Eu, Pr, Ba Ca Si N :Eu, Ce, Mg Ca Si N :Eu, Pr, Z 

1.8 0.2 5 8 1.8 0.2 5 8 1.8 0.2 5 8 

n Ca SiN:Eu, Ce, Sr Ca Si N :Eu, La, Ba Ca Si N :Eu, La, Mg 

1.8 0.2 5 8 0.8 0.2 7 10 0.8 0.2 7 10 0.8 

Ca SiN :Eu, Nd, Zn Ca Si N :Eu, Nd, Sr Ca Ge N :Eu, Tb, Ba C 

0.2 7 10 0.8 0.2 7 10 0.8 0.2 7 10 0.8 

a Ge N :Eu, Tb, Mg Ca Ge N :Eu, Pr, Zn Ca Ge N :Eu, Pr, Sr C 

0.2 7 10 0.8 0.2 7 10 0.8 0.2 7 10 0.8 

a Si GeN :Eu, Pr, Ba Ca Si GeN :Eu, Pr, Mg Ca Si GeN :Eu, Y, Z 

0.2 6 10 0.8 0.2 6 10 0.8 0.2 6 10 

n Ca Si GeN :Eu, Y, Sr Si N :Pr, Ba Si N :Pr, Sr Si N :Tb, BaGe N : 

0.8 0.2 6 10 2 5 8 2 5 8 2 5 8 7 10 

[0086] ^b4fc*3fe#^***l«*±«5c*Wt, Y, La, Ce, Pr, Nd, Gd, Tb, Dy, H 
o, Er, Lu(7)5^ / >^<^lSW±^^tLTV^5^t^*bV^^^ Sc, Sm, T 

frtZibK Yb, Sm^li2ft, Ce, Pr, Tb*«4ffi®«^iaS&^5o 8Mb*© 



WO 2006/043422 



28 



PCT/JP2005/018510 



[0087] Mn^m^^t, m^±^<-r^tt^ s mytnm<Dfa±zmz>z.bfcx»$z> 0 

2 3 

6 11 

2 3 

6 11 

6 11 

[0088] Mn^^P^ttfcSr-Ca-Si-N:Eu v Ca-Si-N:Eu, Sr-Si-N:Eu 

, Sr-Ca-Si-0-N:Eu % Ca-Si-O-NrEu, Sr-Si— O— NiEu^v'Un— 

>7-4h7^x*hz> 0 ^(Di&ytfc<Dm*n}$7Lmte, -a^l si n : e u ^ 

X Y (2/3X+4/3Y) 

L<fiL x Si O z N 2/3x+4/3Y _ 2/3z) :Eu(L(4, Sr, Ca, SrtCaOV 

— jRsSf 1 * XROTfi, X=2, Y=5XiS, X=l, Y=7T?fc5^dS»*LV^S, # 
3S©t>©t^T?#5 0 AMjfclWU S*fllfife7C*tt, Mn^^*P$tbfc(Sr Ca ) 

X 1-X 

Si N :Eu, Sr Si N :Eu N Ca Si N :Eu N Sr Ca Si N :Eu, SrSi N :Eu, Ca 

258 258 258 X 1-X 7 10 7 10 

7 10 

, Mg, Sr, Ca, Ba, Zn, B, Al, Cu, Mn, , Cr&tmtt>^S£U:98r£h£4>&< 
£M«&±2^*£frTVvrfc,J:V\, Lf3, Sr, Ca, SrtCa<0Vv^*i,a»-e*>.5o Sri 

[0089] ^7fe^•'il^^±m5c^T^5^-^^t: 0 <>i^Eu^V^S 0 -f *^3fe^«, « 
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[0090] ^frte, S^^JcTUI^ + ^XfiS^^TC^tittC, Mg, Ga, In, Li, Na, 
K, Re, Mo, Fe, Sr, Ca, Ba, Zn, B, Al, Cu, Mn, Cr, 0&tFNi^ib#5i¥i:9 

flttf SriS5«)fe«J-r*«St«>f^fflS:*U-CV^ 0 &fc, B, Al, Mg, Cr.£.tfNita, £§3fe& 

[oo9i] -(DXb^mtm^%m^ m%m^x<>xm^nit^t(o--u^m.xn 
[0092] ^-e, mytm^xm^ntc^t. ^yY^^r;v^^^mtmik%mm. 



WO 2006/043422 30 PCT/JP2005/018510 

[0093] 1&?maSr Ca ) Si N :Eu)0«if*'jSS:IftK-r5*S, *K3t*«feKl|» 

X l-X 2 5 8 

afcfct, B, AU Cu, Mg. Mn, Mn(X MnO.AlO fcif$r£*r**-5t>0>T?t>J:V\ 

2 3 2 3 

#fe*WtSi\ Cate, ¥-&m&tmo. lMm*^15/tm-C*>5^dW*UV\ Sr. C 

[0094] JftJ|SfosiSr»-rSo J§cm>SiW:, J£#^JB^5£taW*U/\&s. *fMWfr£ 
>rswb£*5, T5K{k^fe*^Srftffii-Si^t>T?frSo 00*. tf, si n , si(NH 

3 4 2 

) . Mg Si*^-C*>So JSC»©Si©*fi«H:, 3N^_h©t©«U^\ Al O , Mg 

2 2 2 3 

, &JR*$"f (Co B. Ni CrB) . tttffarlsltls^ H BO . B O , Cu O, CuO& 

3 3 3 3 2 3 2 

mt, mo. i n m^^i5 M m-efo-Svitaw^LVN, 

[0095] Sr. CaSr. &*#BH£C<t , "e&ffci--5o Sr, Caii % S^br^kU-Cfc^V^b 

Sr. Ca^b<«Sr-Ca^^-fk#>S:!6&#-r5o Sr, Ca, Sr-CatB&tetfe*. T/V 
[0096] SiO^fctSK Eu©f^#)Eu O SrJf»#1~5 0 Eu£Hfc£^L-C, Kffcs. 

2 3 
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[0097] fctt, Mg, Sr. Ca, Ba, Zn, B, Ah Cu, Mn, Ci\ OXtfNi^fefcS 

*J:0»tfixS^*<tt>ia«-h^*^"CV^J:v\ Mg, Zn, B#<D_k 

tl& 0 Z.(Dm<Oit^m\Z.\i, HBO,CuO ( MgCl , MgOCaCX Al O % <&ffi&V 

3 3 2 3 2 2 3 

(CrB, Mg B , A1B , MnB) .BO.CuO, CuO^if^fe^o 

3 2 2 2 3 2 

[0098] ±fe)|£#§rffofc^ Sr, Ca % Sr-CaO^-fb«!J. Si£>£4tiMK Eu©fl2#*Eu 

2 

O £j&a>U MnSr^On-fS. wtL^O^S^f*, iMfc*iV^t-V^*, Ar#ffl^ 

3 

WtW^. Sr. Ca, Sr-Ca<Dm.itm, SiCD^t®) . EutD-fb^^Eu O (Dm^^ 

2 3 

T^-T^^Cf T\ Mn^^P^tvfc(Sr Ca ) Si N : 

X l-X 2 5 8 

[0099] mm*, mm*, /mmf, ssjsijgHF, t&A&itu* -rz^bm-ezzo mmm. 
mn. i2oofabi7oox;(Dmmx»ffi)&&nyz.b&x^z>t>K 1400^1 7ootco$§. 
fifeja**s»*uv> 0 £#?a&mn 200^1 5oor^$cB#ra$§j&£ 

m\ tcipnftbT:i2oo*>e>i5oo < c-cz:ai5i g <Dm&&ni—wm&f&&WL 
(ai o ) w9f<DZo&&mm'tzz.bb~(&z>o 

2 3 

[0100] #*&*tffc3te£#3fei-5i&3fefteUT, ^b«J^^5fefr*ffiffli-5rt^-(?#5 

3feH:«to-Cjaie$tl/-C3ll3te"f'S^3tefr"Tf*>9^ Y O S:Eu, La O S:Eu, C 

22 22 

aS:Eu, SrS:Eu. ZnSrMn, ZnCdSrAg, Al, ZnCdS:Cu, Al^^tf £>*l/5 0 
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[0101] u±<D£?izL,xMj&£ti%T/^~?j*-tf-^yb&igy£^ &z.x$mm%kik 

^^$tLfc^o— u^mtm^%m^WLU^fhx^o^.b^<m, yag^ 
ftfcbmikmmmytfcbzm&vx^mtttzm&bit&^x, m&ft<Dm&&% 

[0102] {T;v*y±m&mmm) 

&m-tz>z.bhx%z> 0 T/^])±m^mmmmn, w&mm<D3tzmm%bu m 

[0103] (2-x-y)SrO-x(Ba, Ca)0- (1-a-b-c-d) SiO -aP O bAl O cB O dGe 

2 2 5 2 3 2 3 

O :yEu 2+ (5£tf\ 0<x<l. 6, 0. 005<y<0. 5. 0<a, b, c, d<0. 5T*fo3 0 ) 

2 

(2-x-y)BaOx(Sr, Ca)0- (l-a-b-c-d)SiO -aP O bAl O cB O dGeO 

2 2 5 2 3 2 3 

:yEu 2t Wt, 0. 01<x<l. 6, 0. 005<y<0. 5, 0<a, b, c, d<0. 5Xh%>„ ) 

2 

^ixte, a, b, c*5itPdcofii:^)5^> 'pt£<tk~ o^o. oi£9^:tv\, 

[0104] T/V^y±«^Jg^^^^^3fe#:tb-C, ±^UfcT^U±^M^^flfe 
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^Y(V, P, Si)0 :Etu ^fciM^^tl^T/^V±m^m-^^^^- 

4 

Me(3-x-y)MgSiO :xEu, yMn(St,0. 005<x<0. 5, 0. 005<y<0. 

2 3 

5, Meli, Ba*5j:U5/**:W:Sr*5«tV/*^:W:CaSri^i- 0 ) 

[oio5] 7/u#v±m&mmm!&D9m<Dit!toiz^ mm.tm.mz^xm^mm.r^ 

£>U tf>o, *3fcfr©»3ftJ!:»ffiOia#:Srt;"Tf % 3t5cl£#lffl$x<7>i>^ Ml 100 

[0106] Jbi&bfciSfcilbtefts 1P*>. ^?v¥$&&£Tfi/?itcn^l/#lsX*mm£titc.T 
J^])±m^mT^^m^ J ^Y(V, P, Si)0 lEu.YOSiE/o-oS/cttyl 

4 2 2 

[0107] »1] 
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No. 




[nm] 


ftK x 


ft fie y 


fflMfe 

UN 


;Hft14 
Ra 


1-1 


Sr 14 Bao 6 Si04 : Eu 2+ 


464 


0.4619 


0.4247 


2778 


72 


1-2 


Sr^Bao.eS^ : Eu 2+ 


464 


0.4380 


0.4004 


2950 


73 


1-3 


Sri. 6 Bao.4Si04 : Eu 2+ 


464 


0.4086 


0.3996 


3497 


74 


1-4 


Sri.gBao.oaCa 0.02SiO 4 : Eu 2+ 


464 


0.3762 


0.3873 


4183 


75 


1-5 


Sri,gBa 0 .o2C3 o.oBSi0 4 : Eu 2+ 


464 


0.3101 


0.3306 


6624 


76 


1-6 


Sr 16 Bao.4Si0 4 : Eu 2+ 
Sr 0 .4Ba 1 . 6 SiO4 : Eu 2+ 


464 


0.3135 


0.3397 


6385 


82 


1-7 


Sri.gBao.osCa 0 .02SiO 4 : Eu 2+ 


464 


0.3710 


0.3696 


4216 


82 


1-8 


Sn 6 Bao.4Si0 4 : Eu 2+ 
Sr 0 .4Ba 16 SiO4 : Eu 2+ 
YV0 4 : Eu 3+ 


464 


0.3756 


0.3816 


3954 


84 


1-9 


Sr 16 Bao.4Si04 : Eu 2+ 
Sr 0 . 4 Bai. 6 SiO4 : Eu 2+ 

3= U > 

: Eu 2+ 


464 


0.3115 


0.3390 


6489 


66 


1-10 


Sn 6Bao 4 (Sioo8Bo 02)04 : Eu 2 * 
Sro.eBa^S^ : Eu 2 * 


464 


0.3423 


0.3485 


5097 


82 


1-11 


Sn 6Bao.4(Sio.o8Bo.o2)04 : Eu 2+ 
Sro.eBai. 4 Si04 : Eu 2+ 

?*V^i* : EU 2+ 


464 


0.3430 


0.3531 


5084 


83 


1-12 


Sr1.4Bao.6Sio.95Geo.05O4 : Eu 2+ 


464 


0.4134 


0.3959 


3369 


74 


1-13 


Sr1.4Ba0.6Si0.98P0.02O4. 01 ■ Eu 2+ 


466 


0.4630 


0.4280 


2787 


72 


1-14 


Sr1.4Ba0.6Si0.98AI0.02O4 : Eu 2+ 


464 


0.4425 


0.4050 


2913 ! 


73 



[0108] Vt<D4t&<D&ftft) 

X.fc£, M (PO ) (CI, Br) :Eu«BU MteSr, Ca, Ba, M g a>b5§4R£tt<54>#<i: 

5 4 3 

t>— M), Ca (PO ) ClBrrMn, Eut£l£<Di£%W. 0 

10 4 6 

(2) Eu, Mn*fcttEuiMn-ejffifl&$^T/^y ±mT/K>mMM^ I MZ.t£* 
BaMgAl O :Eu, BaMgAl O :Eu, Mn.SrAl O :Eu, SrAl O :Eu, CaA 

2 16 27 2 16 27 4 14 25 2 4 

IO :Eu, BaMgAl O :Eu, BaMgAl O :Eu, Mn^i'Of )t^ 0 

2 4 10 17 10 17 " 
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(3) EuTWS*ixfc#±»^t«»3tefr;W*.Wr. La O S : Eu, Y O S : Eu, G 

2 2 2 2 

dOS:Eu^©tm 

2 2 

(4) (Zn, Cd)S:Cu, Zn GeO :Mn, 3. 5MgO0. 5MgF -GeO :Mn, Mg As 

2 4 2 2 6 2 

O :Mn. (Mg, Ca, Sr, Ba)Ga S :Eu, Ca (PO ) FCl:Sb, Mn, ^^EirC® 

11 2 4 10 4 6 

[0109] yifeo**#H:, -S^^^^^S*^g|J^1 3 (cm^T^v^-ctJS:V^u, 
[0110] ^WW^NHteKiF-Wu $tJh|f|J#^J:l3itJh$tt-CV^t*s»*UV^ ^tU^ 
«U 0a*.tf, i^X&JII&tt-S-U ^iJW-rsri^T^o #Jh«B**<07#tfcW\ 09*. 

[01 1 1] fc*5, £{b4fe¥*MHI fcg^$*bfc«ffi£rat, I2iii^i#:i fcjfeR&t'Lfc 

[0112] fcfcu, mk%o¥-mfcm^mwt£tifcmMfe. &?\A*^ivb*—is<DWffl>** 
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&&zmi &mmt L.xte&irz>z.k {c «t v) , nmmtwi&ztitcmmTKm ^xh , 

o*D % flfl^lt, 3feIfc0mU»a*&J:i)fa 

[0113] sjltk.. *mm<D¥mftmttmmizm<5^xmmiz.®.w-rz>o 
mmmi 

^OiMMMt^lB:, ^7r^TStE20±t^ Al Ga NWfcS^s^rJI (El* 

0.1 0.9 

SiK— ^GaN£t>#<5n^=<>^Wg % GaNjf (40 A) ilnGaNJI (20 A) b%#K 

Kiommmz&fzMfe^nm^yFmtmmzii, £<b«<D_k^, ghnji (25 

OA) tlnGaNg (30A) t^^SS^3~6HI«II$nfc^ K*^#F*itO|&3teJi 
4, pSt^NHWi 5fcl/C\ MgK— ^Al Ga Nil (40 A) £MgK— :^InGaN/f (20 

0.1 0.9 

A) b&&mziommm$tifcm&^-<Dpw? : ?iy}?m. m 8 k— ^GaN^&spM 

[0114] nS¥*#S3©— fflSOfla^tefeVvrfiJu J t©±JJ^»«$^5l3l£S4 1 R'0«p®^ 

^n^^i^mir^mmioooA<DPtm^^m2^mmb^hfj:^pmM8^ 
mj&ztvx^Zo MMtmm£nx\<^^mfcm<D±ffiRxmm>t>. pmms 
Rxfnmm9(D-^±^tc^x,mm6oooA<DSiNm^h^mmmio^m^. 

[0115] CCWJfe^JH^^tt, £AT©»5t*«fe{::J;«3^'f-S^i:^-e#So 

0.1 0.9 
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^GaN J;9/«C5nSf3^^hJB*r2. 165 n m, GaNjf (40 A) HnGaNJi (20 A) t 

^mziomm.m^tc.m^<Dnm^yyvm^^oA, GaNji (250A) tinGa 
Nil (30 A) h&&Kiz3~6mmmtstt&mA*#7SMi&(Dm%;M4, m^m 

&JS5bL.X, MgK— 7°A1 Ga N/g (40A) <tMgK— ^InGaNS (20 A) t**£S. 

0. 1 0.9 

^lOHl^^^fcSI&T-^pS^^K^^O. 2*zm, MgK~ ^GaNJ;9#SpS=< 
[0116] <3uy^?> 

[0117] <«ffi£>7gj&> 

©pS= ^*?hm <o mt^m tc , A g §i£ 1000 a cd jeff-c^uto 

, Pt^-^Vh^v^, Agj»£«flW-5J:5K:» Pt^l000A<Dl^©:-e^L, P 
£fc, KttlbfcnS!^^^hJi±^. Rh/Pt/Au^b#5nM9£7000A<7>Ig| 

[oils] <mmm<DM)$> 
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[0119] </<vh*mm<Dte!&> 

% tf^^rmto'wmmmtt^&mm-i u mxmmjt 0 
[0120] &±<D£$\z.vxm^it¥mftmtt'3^x. m^sst. M^85%<D#ia^c<f 

2 

o 

[0121] mfe^^frSK^-Ctt^ ia«85 , C, S£85%©3£H&cK If=20mA©^# 
[0122] 3fe&£#J2 

^©JtlfiffilO^ftgH^tt, Sll60!ll^*3ft5«««t^^T, Pt(±)/Ni(*) 
/ Ag (T) (D#S0^1OOOA/1OOO A/1000 AXM&l^ pW&8RtfinWM9 

wm^<DT^-^um^6oox:nm^x±^^tzs^^mmwn(D^mi^m^t 

[0123] nbtvfz^m&m^-xte, mmmimm<D^xmm\^tct^ ioooo^pa* 
mmmvitwcm^xh. *-^y*&&&&x* — s^a*^*-**, 

&e>u:, ii«^-sM«ics3v^-c % Ags^}4, pm^ffhmktDfrffittmzio^^x 

s 1. 5/xmOD*Sffl-T?100nme«Oj$S3K[^5«|@il£«jS^ tf— ^Wftfe* 
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&fc&mm~tz>z-ttfx%, mm¥mfcme>w.±.iz.Agzm®8txnmir%z.bft 
[0124] mmM3 

^<Dmmm<D^mi^m^-n, mmm2\^iir^mimmo^sm^x.xsiONt 

o 

[0125] mmm4 

^(DmnM<v¥-mftm^-22ix, m2U)Rxi(b) k^tmk, mmmitmrnz. 

, nM?^ymi5. #M^#F*3ttf>«ttgl6, pS^s/KJ!l7, m=*^*?h 
Ml8^r.WjllM{cM^tbT«^tl, pM=>^^hJil8±^, ^Hf^tBtC, Ag§|2 

2mmt$nxm, $b«<£>_B^ ^2^m,mitL.xvt{±.) /^nymtmm 

o 

[0126] £t,i^(D¥mi£mT22X^ pm^mftmRXFm&m 16/»*£*K nla^ 
r<Dtfljg|520O^#$(i, ^<D#tttS#ffi-e20/im 2 M-efe«9 % Z.<D&m<?>mktt 

tt^iorogaiBji-rs^t^^/i^ofco 
[0127] mnms 
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201 tc, ^v^^y^mm-fz^t^xyftytmm&Mf&vtco 
[0128] z.<D&ytmmti. y—\ f 203&mfe&wtm&&ft2oi$&tt'*vfr—V2i2<Dw 
mo2i^mmm204&fr\^x^7^>hmmo5^mm£}htcLRD^y7um 

mtmmkvxmmu swim&m&tt)Kism&tix\*s> 0 */t, mmmfc 

W^2O2<DKmzT9xn207tfMf$£tlXi3y, ^Cl, ftffX"HBI 

[0129] HM^!|6 

^A120{4,mi^>y-Kl21^2Oy-Kl22^^g{cj;oT— 
*St>. &1<E>!/— Kl21,&.LK3l2<Dy— Yl22<Di&U<D— U$K ^A(DDfl|FP120af^l 

-egltHb-cv^o mtHbrv^2<Dy-Ki22o±tc v if^^MBitieotfSttffi 

$*VCW5 0 Cl^^^XMfP^160_h-efcoT, Dfl^l20a(Dlli§4'^:{C % LED^y 
7 B 200^«M$tt-CV^o ^^^>-hSC*tl60^t9:^b*VfcMl61{4, !7-Tir£- 
frVXMKDy— Fl21km%.mz8tM£fr. £fc, «ffil62fij\ !7^£^LT|g2 

oy— Fi22bm&#i\z&Mt&tix\/^>o 

[0130] ^7 i A(D|H]^120aP t il^fi, *3tefrl50Sr&tf*Hh«|Jtt-131^«iaS:$tur*5»), $ 
btt<D±fc, ^fJhg|5#141^ih§|5|tl31 / 5.^^120(D— gR^«bXV^ 

o 
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[0131] mmm 

^S«>n^VK«fe^^tL6iSffi^31^^3fe^^4 3 ^l^^^^ i oT^ 
[0132] ^t>©M£i^lt ^^J2t^K^fC|^^(DMfl|3t^-r5o 

#*5. ills (b) \^vtc mwmz&mmmm&isMtmtpmfcmiD 

±\zti* Pt(_t)/Ni(t>)/ Ag(T) (D^mmt. fg2^Jg§l34i:LTPt(±)/Au( 

ntS35©ltli < /<yKtffi36, 37;&^t;h/^*L^/£&ivCV3 0 ^K'M36, 3 
7f4, ^Dtt^-CI^^^^-r^-t^-e^, -*U£49. M^^i-Sfc^co^it 

[0133] £<045fc*j£S;h^¥3Mfc3fc : J-3Ot4. 05(b)li:*5»t5X-XWfiSia-e*>5ia6(a 
&tfTZ> (136(c)), 

[0134] ##15^40, 41 14, jE£— *fr0>m*fcLT\ £V ^J6»^(KF*L, MV^C- 

n&&mirz>£5izffimz]&f&£tix\,^ 0 

vxm^(Dm^m^<Dpy<yvmm^M\^T : 5iiLm-^xmwi,x^^ 0 mm^ %n 
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[0135] ^<DJ;5^^^2(c^^^30^2oilfe?iJ^-ell^i-^^<b}c:J;f9, iC^J 
Sfc, ¥-m&mi'30b3£&&fa42tJ)K ^^mM44X^"f^^flX\^ 

m&swommiz&^x^ ^mi^m^3obxnmm2b(Dmi^>v^-^mm 
\z.^xm?am39tfuw.£n,x\^ 0 *sv=*— >mm^ 3cn&WL42mmz.tt-tz> 
x?v~^wmi££ox]&&'tz^btfx%z> 0 ^ut, i/y^-^mmi^zmmms 
9<D^>y B mm44wmmma~inmw^ifbti, mmm4o^ 4i<Dmm^mm 

t£Mttb1rZ^biz.£V)/^ymm44X<DmMZ&Ulzft?^btfX%Z> 0 
[0136] ^^:/ffi$g44{3\ Au^ft*), p^y^MU36^-^i~^<>y B ^:24m, n/^^K 
lt@37^-a'i-^^^12{@i:L, 1 X 2mm^^$^)|g^T-i-^L-C^^: 

^v^ciStfVyV^f^ ^^^oiEAi^m@^ N ^>^©il±(^|if 
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Wmmb\tm<D^^^m^ti^b^<,m^m^(Dmmbmi^mmb<Dm^ 
[0137] SCft&fctiL. ffiWoZk. Hl6fC*3V ^tt, 2o(D$§3fe^tfS^**L5J;5 fc, *y h 

mm^ti^>^<Dm^Mm^<. &^mmm^xnm^^b^x^, m 
ftm*<D&ifm&fa±u mmmmft&^mfr^mm&vm^ytmmb'rzz 

ii%V7T^Tmmwi>*b<Dftmmv®m&xy-mfa±£ j &zz.b&x%z> 0 

[0138] HJg^!l8 

r©HJfe«fa<o^fr*^t4, 12112(a) fciSLfctSte, pS!^^»«±{C, fco£ 
Pt£|65c (_h) /Nijgt65b ( t>) /Ag^65a (T) ©#JBKS^^i-*«^ *K«7 
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[0139] mnm 

z<Dmmm<o¥mftm*\*s mmm8<DPt(±)/mm/Agm&, pt(_k)/ 

*n(t>)/Ni(«f )/Ag(T) £:U * ra<^Ni±tcTi=S:Se>^lOOOAojRJ5|[-e^^L 

[oi4o] n^yio 

66a, Ti(±)/Ni(T)8f«iBl66b, PtJJl66c©#/ilB&£'*-5EA*k ?Glfc0!|8£im 
Ti(±)/Ni(T)MJR66b, Ptg|66cte, AgJRO{ffliSfC#Ji^500A@a£Ojp: 

* (12 (c) sst^r) ^5±5ic, m&Mf&Tzmzm v «v^©i p 
fcjKtfrj^/a-rs. 0*9, Agii^*ffi;frfa^<D#ji<D** (012(c) p&t^q 

)3&s*h^moooAfc:*|-L'T\ «ffi^ri^^i000A£ATOi¥*<0JRS:t9;^5. 

, Sg2dfeMiBl7ii. ^l^JRffl|66©*iii*^I©*^.(Hl2(c) t"^ x)£0. 5^, ffll 

®^-|R]^)/?^(lll2(c)4 I . z)£r5/imi1-5„ 

i©J:5fc*J&fc:J:*>, ^JgW^LT, SfeKg^WSfc^ ilI*SA^#-e© 

coHi] mrnmn 

mi^JRJ^67^^-rSAgJ^67aSr, *'V*y>^<Z>&#§:^HUT, Ag)g|67a 

So 
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[0142] mrnmi2 

z.<Dmnmfcwfz&ytmw.n, m7(a)~(c) K^tMi^ mnm7\z.&v&i 
&&<omm&4±yhw.m&mktt£5iz-, %w&m52±\zmft&tik5o, si, 53a 

^(DiEmmtmmrr^mmcoMmm. c mimmmi tm-r) sot. ^<om 
mm m&itr) ^x^mmm^t\^m^m^<D^mmtmmrr^mm(Dm 
mmimzmmmit&'r) 51 1, mytm^jEmmt^mmt^mnmm 

[0143] H*fe^!ll3 

mm*mw ^<>^©i«$#±*Ts**~- $>>^u xtv—^wmzn^x, mmm 

[0144] MMM14 

jfmx^^thx\^^n,mmm7iz^^mi^mi L 3otmnm^mmxh 

^O£5&^fffc^70te, 1219(a) Rtfiib) tH^UtX^tC. ^®fc#flcEi»60, 
[0145] H£fe#!ll5 
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[0146] ft:}b\ nftmL $L^&ntt47*<DZ*t£b-? , mmm3Q, 39a<DMjf^#iS 
[0147] ^J£^!ll6 

*^30fc»3fe*^30i©|imc£&;fclWMtt»&, 3§3fe§ff^30cDS;&_k«oT, *& 

So 

[0148] /«jtf3, &M&mm47tp<Dfrt£b-r , #J!gJl39. 39b<7>^*(^#$ 

[0149] *«W©aMf#3|f^FW:, ^y^^HteW, t^W, mm. TO7^© 
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[2] mm*mtomt> mmm*mw-m\mmzfvk.wmb. mm<ootz<b^- 

[3] mtmrntt* m^>v^>xnmitm^v^>(D\^nM^xm^nx^ 

M mi&mmn. &te<b^mtw*mfcmb<DRmz&^x. m^&xhzm&m 

[5] m&mmt, &xnis&&A*>bzmb. mtm^mi^mb<om<D-m^mm^ 

[6] m2&mmte&t£<bhmmni&mmbmmirz>mMfc*5i< ^xub<DR^mm 

[7] mi&mmte. ^xi-i^^h^mb, mm±iz.mm£ntc$&b(Dfcfc&wm 
^h^mmb^^mm\z.xm^nxt^m^\^Q(D\^-rfh^i^\z.mm 

[8] i2^ig«, 'pte<bhmi&mmbmMir%mmzis\, ss^/kno „ 

(Ru) , A (Os) , -<Vi??7J» (Ir) , (Ti) , ^S*^ (V) , =-3~7 ( 

Nb) , (Ta) , VH> (Co) , (Fe) , ^oi (Cr) , tryyXf-^ (W) ^^JfeS 
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[io] mmt^mwm^ mmmmmtm^m^m, mytm. m&mmmmmm 
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[2006^3^8 H (08. 03. 2006) H^M^S] 

[2] mtm^mftm t % &mm*mftm xmst & nttim t , mmwptt < 

T*SI»*=91 1 2 ^l2m^¥*^m^o 

*35S*< ^**UT l~3 mvfti^ 1 oteBBJft^aifc*-?. 
[5] (iiip) m 1 &JKI&<D 5 *^r4«^a>&&5«££^¥^#*fc©ra 

SftNfg 1 — 5 <DV>-TtL^^ 1 ojciam©^«:^ 0 

fcSBS£ tilt— y fr^mt 3r£tr»3fcJg 1 ~ 6 ©V>T^ 1 otei©^ 
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[8] &2&jRjKr±4>fc< k^imami&mti&bmk-rzmmfcis^x&bvjx. 

[9] ^2&JgjRfS, khMl&MI&t&fijrtzmmzis^X, ~y>r;\> 

(Ni) , >\>*r=.$& (Ru),^^A (Os),>f y S?*A (I r) % 
(Ti) . (V) % (Nb) , & ?\/ (Ta) , 

n/^b (Co) % m (Fe) . ^ n A (Cr) „ Z^/?* 3 ?^ (W) 
^5^^31fm5^JR35 s SaS$^T^5i»^ 1 ~ 8 tf>Wf *T,a> 1 ofcfE 

[10] f 2M1©'>^< i t>I 1 ^11 1 ifiit - y ^/H' ± o TJ^ 

[12] (it^jo) m2&mmte. mi&mm<D-kjjKmm-$-z>ufr?>m££.<o . mmz. 

[13] mm*m#mit. nimnmmtm*mftm> m%m. Miami tti 

tifcm 2 wfi-efcswsfrK i~i2 (Dv^-r i otcia^^^^^o 
[14] us 1 nm*mfcmx*h as 2 mnmmm^m 
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